A 492 km oceanographic transect with six sites (S1-S6) across the continental shelf 29 and slope and the central basin of the South China Sea (SCS) was sampled for 30 molecular analysis of the prokaryotic community during a research cruise on board of 31 RV Shi Yan 1 in September 2014. Three basin sites (S6, S7, and S8) were sampled for 32 nitrification rate measurements in May 2016 on board of RV Dong Fang Hong 2. Site 33 S6 was sampled again in June 2017 for nitrification kinetics on board of RV Tan Kah 34 Kee. In addition, two sites (W1 and W2) were sampled in the Western Pacific Ocean 35 (WP) during a spring and summer research cruise on board of RV Dong Fang Hong 2 36 and Ke Xue in April and August 2015, respectively. Water from ten sites (Fig. S1) was 37 collected along a vertical profile with two to 16 depth layers (see Fig. S2 for depth 38 layers of each site) using a conductivity-temperature-depth (CTD)-rosette sampling 39 system with Go-Flo bottles mounted in the rosette (SBE 9/17 plus; SeaBird Inc, 40 USA
Advantage) coupled with an on-line N 2 O cryogenic extraction and purification 162 system. Accuracy (pooled standard deviation) was better than ±0.2‰ for bacterial 163 method and ±0.4‰ for azide reduction method according to the analyses of these 164 standards at an injection concentration of 20 nmol N. 165 Ammonia oxidation and nitrite oxidation rates were primarily determined by the 166 accumulation of 15 N in the product pool relative to the initial. We used Equation (1) to 167 quantify the transformation rate of bulk substrate (8). from the slopes of linear regression with 15 N-production as a function of time.
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The kinetics constants (V max and K s ) were estimated using Equation (2) were generally similar to that of archaeal amoA genes and the two gene abundances Nitrospina and Nitrospira 16S rRNA gene abundances varied from 2.71 × 10 2 to 267 4.93 × 10 6 copies L −1 and 22 to 7.60 × 10 4 copies L −1 in the SCS water column, 268 respectively, as well as from 62 to 3.77 × 10 5 copies L −1 and below detection limit to 269 5.25 × 10 4 copies L −1 in the WP, respectively ( Fig. S8 ). Thus, AOA was one to two 270 orders of magnitude more abundant than NOB (Wilcoxon, P <0.01) ( Fig. S2 A-C) . 271 Nevertheless, AOA and NOB abundances were correlated, as indicated by the Pacific Ocean collected from a foamy surface slick (29). The strains were cultivated 311 in batch cultures with a similar initial cell abundance. The abundance of SCM1 (10 7 312 cells mL −1 ) was two times higher than that of NSP M-1 and one order of magnitude 313 higher than those of strains 3/211 and Nb-231 (10 6 cells mL −1 ) in the stationary phase 314 ( Fig. S3 A, E, I, and M). In contrast, ammonia oxidation rates of SCM1 were one to 315 two orders of magnitude lower than nitrite oxidation rates of NSP M-1, 3/211, and Since NOB are one to two orders of magnitude lower in abundance than AOA, they 354 exhibit one to two orders of magnitude higher cell-specific oxidation rates than AOA 355 throughout the water column except for the surface waters (Wilcoxon, P <0.05) (Table   356 1). This is consistent with activity differences between NOB and AOA inferred from 
